A Printing Relief and an Adhesive Material for Making the Same 

Background of the Invention 

The present invention relates to a printing relief to be fixed 
onto a printing base of a printing machine, and an adhesive 
material for making the printing relief, and a urethane 
prepolymer for making an adhesive polymer of the adhesive 
material. 

A printing relief of a pattern is fixed to a flat or cylindrical 
printing base in a printing machine. The printing relief is applied 
with ink and then pressed to a paper through the printing base 
with the force from the printing machine. Such patterns, for 
instance, letters are thus printed on the paper. 

Conventionally, to fix a relief to a printing base, a 
double-sided tape or an adhesive layer heated thermosetting 
resin was applied on the surface of the printing base and then 
was covered over with the relief. It would be necessary to 
repeat that the relief was adhered to and removed from there to 
adjust an appropriate position on the printing base. After 
removed, lumps of adhesive layer would remain on the back of 
the relief and the surface of the printing base. It would be 
required to wipe away the remaining adhesion layer and ck>ds at 
every re-adhering, thus making it troublesome. 



Summary of the Invention 
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The present invention would complete to dissolve 
problems of such conventional printing relief of a pattern. 

The first object of the present invention is to provide 
5 prepolymer for making an adhesive polymer of an adhesive 
material, which strongly fixes a relief film made of a resin onto a 
printing base made of a metal in a printing machine. 
Z The first invention for completing the first object is a 

% urethane prepolymer determined by the following chemical 
1/1 10 formula [I]: 
| A-O-CONH-B-NHCO- 

U -[{o<:pHcr(o<:o<>irCo<^ 

W ^O^pHcrlC^O^sCO^XrpHqJtOCONH-B-NHCOJujw-O-E [I] 

2 In formula [I], A-O- is either one of a dehydrogenated remaining 
15 group selected from hydroxyalkyi(meth)acrylate, hydroxyalkyl 
vynil ether and epoxide including hydroxy group; -B- is a 
depolyisocyanagated remaining group of organic 
polyisocyanate; -0-C P H q -(0-CO-CrH s -CO-0-CpHq)t-0- is a 
dehydrogenated remaining group of a polyester polyol having a 

■ 

20 number average molecular weight of 500-5000, of which p is a 
number of 1-36, q is a number of 2-72, r is a number of 10-34, s is a 
number of 20-68 and t is a number for making the number 
average molecular weight; -O-D-O- is either one of a 
dehydrogenated remaining group selected from alkylene glycol, 

25 dimer diol, diol including ester group, diol including ether, diol 
including carboxy group or the foregoing 



-0-CpH q -(0-CO-CrHs-CO-0-C P H q )t-0-; -O-E is either one of a 
dehydrogenated remaining group selected from alky! alcohol, 
hydroxy carboxylic acid or hydroxy carboxylic acid ester, or is 
identical to the foregoing A-O-; and u is a number of 1-50, v is a 
number of 0-50, and w is a number of 1-10. 

Being irradiated with activity energy ray, the urethane 
prepolymer polymerizes and cures to make an adhesive polymer. 
Adhesion of such an adhesive polymer is stronger towards a 
metal, like iron, or a metal oxide, like glass fiber, than towards a 
resin, like polyethylene terephthalate. 

The urethane prepolymer preferably has a number 
average molecular weight of 3000-100000. If the urethane 
prepolymer has this number average molecular weight, the 
adhesive polymer obtained by polymerization thereof will be 
excellent in pliability, high intensity, heat resistance and durability 
to make an excellent adhesive material. 

The spray of the present invention comprises a can 
containing the urethane prepolymer with a high pressure liquid 
gas such as like a butane gas for spraying. 

The second object of the present invention is to provide an 
adhesive material, which adheres and strongly fixes a relief film 
made of a resin onto a printing base made of a metal in a 
printing machine, and still, is able to easily peel off the relief film 
therefrom. 

The second invention for completing the second object is 
such that the adhesive material comprises a supporting layer and 
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adhesive polymer polymerized and cured from the urethane 
prepolymer, according to the first invention, which is 
impregnated into or coated onto the supporting layer. 

The impregnated or coated urethane prepolymer is 
5 preferably performed with a spray or a hot-melt coat. 

The adhesive polymer is applied onto one side or both 
sides of the supporting layer by being impregnated or coated. 

The adhesive polymer is applied onto both sides of the 
supporting layer. A shore A hardness of each adhesive polymer 
10 is a degree of 20 to 80 and a thickness of each adhesive polymer 
is 0.005 to 15mm. 

The supporting layer may be a paper, a woven fabric, a 
non-woven fabric, a polyolefin resin film, a polyester film, a 
porous resin film or cellulose base film strengthened with a resin. 
15 Preferably, the supporting layer is elastic. 

The supporting layer may be a foamy sheet having a 
compressible elasticity. Such a sheet is formed from polyolefin 
foam or polyurethane foam. Fine bubbles of the foamy sheet 
would cause compressible elasticity and shock absorbency. 
20 Further, adhesive polymer would be contained in bubbles to 
adhere strongly. 

The supporting layer is sheet-like and has a tensile strength 
of at least 1000 N/cm 2 and a thickness of 0.03 to 25 mm. If the 
strength is more than 1000 N/cm 2 , it will be sufficient for the 
25 supporting layer to undergo the process of being stretched while 
being impregnated into or coated with a urethane prepolymer. 



5 



If the supporting layer is too thin, having a thickness less than 
0.03mm, it will easily produce wrinkles, whereas, if it exceeds 
25mm it will be too thick to bend, making it inconvenient to 
handle. 

5 The third object of the present invention is to provide a 

printing relief to be fixed onto a printing base made of a metal 
arranged in a printing machine. 

The third invention for completing the third object is such 
that the printing relief comprises a relief film made of a resin and 
10 an adhesive material of which an adhesive strength to the metal 
is stronger than to the resin. 

The adhesive material of the printing relief is same to the 
adhesive material of the second invention. 

The shape of the printing relief may be cylindrical. 
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Brief Explanation of the Drawings 



Fig . 1 is a sectional view of a principal part showing an 
embodiment of a printing relief on a printing base according to 
20 the present invention. 

Fig. 2 is a sectional view of a principal part showing 
another embodiment of a printing relief on a cylindrical printing 
base according to the present invention. 

25 Detailed Description of the Invention 



As shown in Fig. 1, the printing relief of the present 
invention is a relief film 6 adhered to an adhesive material 10. 

The adhesive material 10 and a printing relief 6 & 10 are 
produced as follows: A urethane prepolymer shown in the 
aforementioned formula [I] is coated on both sides of a 
supporting layer and pressed on thereto to connect and 
permeate. Then, active energy ray irradiates urethane 
prepolymer unified the supporting layer 3 to polymerize and cure. 
An adhesive polymer 2 is thus made from the urethane 
prepolymer on the unified supporting layer 3 and an adhesive 
material 10 is obtained. A relief resin film 6 adheres to an 
adhesive material 10 and a printing relief 6 & 10 is obtained. The 
printing relief 6 & 10 mounts and sticks onto a surface of a 
metallic printing base 1 of the printing machine. 

The adhesive material 10 consists the adhesive polymer 2 
unified with the supporting layer 3 and that adhesion thereof is 
stronger towards a metal than towards a resin. Therefore, when 
the printing relief 6 & 10 is removed from the metallic printing 
base 1 for reusing, the adhesive material 10 still remains on the 
metallic printing base 1 and only the relief resin film 6 peels 
therefrom. 

The relief film 6 is made of a photosensitive resin 5, which 
would be developed to make images such as letters uneven, 
formed on a base film 4. The base film 4 is a resin, for instance, 
polyethylene terephthalate. 

The adhesive material 10 consists of adhesive polymer 
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layers 2 on a supporting layer 3. The urethane prepolymer is 
impregnated into or coated onto the supporting layer 3 by 
hot-melt coat and is then irradiated with activity energy ray to 
polymerize and cure. The urethane prepolymer may be coated 
5 from a spray can or a compressor. The adhesive polymer layers 
2 are thus formed on both surfaces of the supporting layer 3. If 
the supporting layer 3 is a porous, the adhesive polymer 

3 permeates into pores thereof and unifies through pores. 

S The woven fabric or a non-woven fabric used for the 

4 10 supporting layer 3 may illustrate synthetic fibers, such as polyester 
I? or nylon (trade name), natural fibers such as cotton, hemp or 
3 wool, and mixture fabric thereof. The polyolefin resin film used 
Z for the supporting layer 3 may illustrate polyethylene and 

ss? 

polypropylene, and the porous film may illustrate porous 
* 15 polyethylene terephthalate film. The cellulose base film 
strengthened with a resin is a Japanese paper coated with 
polypropylene. 

If the supporting layer 3 is a resin film, such a film should be 
coated over with a primer layer before coating urethane 
20 prepolymer. The supporting layer 3 of such is, for example, a 
polyethylene terephthalate coated with a thermosetting 
polyester resin. 

In case of the supporting layer is any one of films, such as 
a polyolefin resin film, a foam resin film or a cellulose base film 
25 strengthened with a resin, such a film may be given a corona 
discharge treatment beforehand. Such corona discharge 
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treatment radiates the surface of the film to improve adhesion of 
the film as a supporting layer to the adhesive polymer. 

If the supporting layer 3 of a resin film is treated with such 
primer coating or/and corona treatment, adhesion of the 
5 adhesive polymer layer 2 thereto will be stronger than to the 
base film 4 of the relief film 6, which is not treated with such 
treatment. 

P The adhesive polymer for the adhesive material is made 

ST; 

iO from the urethane prepolymer determined by formula [ I ]. A 
M 10 compound, which may be used for constituting A-O- in formula 
[ I ], is selected from: hydroxyethyl (meth)acrylate, hydroxypropyl 
(meth)acrylate, hydroxybutyl (meth)acrylate, pentaerythritol 
tri(meth)acrylate, dipentaerythritol penta(meth)acrylate, and 
ditrimethyloipropane tri(meth)acrylate as hydroxyalkyl 
15 (meth)acrylates (hydroxyalkyl acrylates and/or hydroxyalkyl 
methacrylates); hydroxyethyl vinyl ether, hydroxybutyl vinyl ether, 
and cyclohexyldimethanol monovinyl as hydroxyalkyl vinyl ethers; 
alicyclic monoalcohol including epoxy group, being illustrated by 
epoxidated tetrahydrobenzyl alcohol and lactone-denaturation 
20 epoxidated tetrahydrobenzyl alcohol, and glycidols as epoxide 
including hydroxy group. 

If the A- contains an epoxy group or unsaturated groups 
such as acryloyl group or vinyl group, the polymerization reaction 
of the urethane prepolymer by activity energy ray irradiation 
25 such as with an electron beam, ultraviolet rays, visible rays, and 
infrared rays will be carried out promptly. The urethane 
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prepolymer will be cured after going through high polymer 
quantification, allowing easy and efficient formation of the 
adhesive polymer. Thereby, an adhesive material for the 
printing relief with excellent pliability, creep-proof nature, and 
5 heat resistance can be obtained. 

As organic polyisocyanate, which similarly constitutes -B-, 
non-yellowing diisocyanates illustrating hexamethylene 
D diisocyanate, isophorone diisocyanate, norbornene diisocyanate, 
hydrogenated diphenylmethane diisocyanate, 

%l 10 trimethylhexamethylene diisocyanate; and aromatic 
lP diisocyanates illustrating tolylene diisocyanate, diphenylmethane 
Q diisocyanate, xylylene diisocyanate are used. The non-yellowing 

arts 

D diisocyanate or the aromatic diisocyanate could be used 
P independently, while it may also be used as a polymeric 
15 substance, such as a dimeric substance, a trimeric substance, an 
addition product, and a biuret product thereof. Moreover, it 
may also be used as a mixed polymeric substance of 
non-yellowing diisocyanate and aromatic diisocyanate. 

The polyesterpolyol which similarly forms 
"" 20 -0-CpHq-(0-CO-CrH s -CO-0-CpHq)t-0- are obtained by 
esterification, for example, with; dicarboxylic acid of r=10-34, 
which illustrates dicarboxylic acid of 18 carbons, unsaturated 
dimer acid of which an unsaturated carboxyiic acid of 18 
carbons was carried out dimerization, and a saturated dimer 
25 acid which was hydrogenated the unsaturated dimer acid; and 
diols which illustrate 1 ,4-butanediol, neopentyl glycol, 
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1 ,5-pentanediol, 1 ,6-hexanediol, 1 ,9-nonanediol, dimerdiol which 
the dimer of the unsaturated carboxylic acid of 18 carbons was 
reduced, and of the isomer thereof. As for the polyesterpolyol, 
the number average molecular weight is preferred to be 
5 500-5000, whereas it is more preferably 1000-3000. 

If the urethane prepolymer is obtained by long chain 
dicarboxylic acid, the content of a polar ester group per 
prepolymer molecule is small compared to the prepolymer 
obtained by using short chain dicarboxylic acid illustrating adipic 

10 acid. Therefore, the interaction between the urethane 
prepolymer molecules becomes small, making the solution 
viscosity small, which facilitates usage. The adhesive polymer 
formed by the polymerization of such urethane prepolymer has 
an adhesion ratio of more than 1:1.5 towards the polyethylene 

15 terephthalate and iron, which the difference is fairly large. 
Accordingly, when stripping off the relief film, the adhesive 
material of the printing relief maintains adhered to the printing 
base while the relief film carries out easy interface-stripping from 
the adhesive material. Furthermore, the adhesive material of 

20 the printing relief has outstanding pliability, heat resistance, cold 
resistance, creep-proof, solvent-proof, and ink-proof. 

The compounds used to similarly constitute -O-D-O- are as 
follows: ethylene glycol, propylene glycol, butylene glycol, 
pentanediol, hexanediol, heptanediol, octanediol, and 

25 nonanediol as alkylene glycols; dimerdiol prepared from 
dimerized 18 carbons of unsaturated fatty acid, and the isomer 
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thereof as main dimerdiols; glycidol mono(meth)acrylate, 
trimethylolpropane mono(meth)acrylate, ditrimethylolpropane 
di(meth)acrylate, and pentaerythritol di(meth)acrylate are 
mentioned as diols including ester group; 
5 1 ,3-dihydroxy-2-isostearyloxypropane, 

1 ,3-dihydroxy-2-isononyloxypropane, and 
1 ,3-dihydroxy-2-butyloxypropane are mentioned as diols 
D including ether group; dimethylolpropionic acid, and 
J5 dimethylolbutanoic acid as diols including carboxyl group. 
M 10 The compounds used to similarly constitute -O-E are 

ffi mentioned as follows: alkylalcohols shown by C n H2n+iOH, wherein 
p n is a number of 1-22, there are straight chain, such as methanol, 
p ethanol, propanol, pentanol, hexanol, octanol, nonanol, decanol, 
p dodecanol, and octadecanol; isoalkylalcohols such like 
" 15 isooctanol; secondary alkylalcohols; and tertiary alkylalcohols; 
hydroxyacetic acid, hydroxypropionic acid, hydroxybutanoic 
acid, azelaic acid, and 1 2-hydroxystearic acid as hydroxy 
carboxylic acids; methyl lactate and butyl lactate as hydroxy 
carboxylic acid esters. Moreover, the compounds may be the 
20 same kind of the aforementioned hydroxyalkyl (meth)acrylates, 
hydroxyalkyl vinyl ethers, and epoxides including hydroxy 
group ,which is used to constitute A-O-. 

When the -O-E consists of these compounds, the solution 
viscosity of the urethane prepolymer becomes small due to 
25 internal plasticity effect, which facilitates the usage of the 
urethane prepolymer. Furthermore, the adhesive polymer 
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obtained by polymerization of such urethane prepolymer has 
outstanding pliability, heat resistance, cold resistance, 
creep-proof, solvent-proof, ink-proof and adhesion towards the 
printing base. 

A polymerization initiator may coexist for polymerizing the 
urethane prepolymer. When the A-O- inside the urethane 
prepolymer consists of a compound of hydroxyalkyl 
(meth)acrylate, it is preferred that the polymerization initiator is 
the following: at least one kind of hydroxycyclohexyl phenyl 
ketone, 1 -phenyl-2-hydroxy-2-methylpropane-l -on, 

2,2-dimethoxy-2-phenylacetophenone, benzophenone, 
4-(2-hydroxyethoxy) phenyl-(2-hydroxy-2-propyl) ketone, and 
4-(2-acryloyloxyethoxy)phenyl-(2-hydroxy-2-propyl) ketone; or a 
mixture of camphorquinone and tertiary amine. The above 
mentioned polymerization initiator may coexist at 0.5-10 weight 
part, which preferably is 1-3 weight part, to 100 weight part 
urethane prepolymer. When the A-O- inside the urethane 
prepolymer consists of a compound of hydroxyalkyl vinyl ether or 
a compound of epoxide including hydroxy group, it is preferred 
that the polymerization initiator is at least one of the member of 
onium salt, such as p-hydroxyphenyl benzyl sulfonium salt or 
p-methoxycarbonyloxyethoxyphenyl dimethyl sulfonium salt. The 
above mentioned polymerization initiator may coexist at 1-10 
weight part, which preferably is 2-5 weight part, to urethane 
prepolymer of 100 weight part. 

To adjust the coating viscosity, a solvent or a dilution 
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monomer may coexist in the urethane prepolymer. As the 
solvent, hydrocarbon is mentioned. As the dilution monomers, 
decyl (meth)acrylate, dodecyl (meth)acrylate, tridecyl 
(meth)acrylate, octadecyl (meth)acrylate, and isomer of these 
(meth)acrylates are mentioned. 

As shown Fig. 2, a relief film 6 may be applied on a 
cylindrical printing base 1 with a cylindrical adhesive material 10. 
Such a cylindrical adhesive material 10 may be obtained from a 
sleeve of a metal, for example iron, or glass fiber as a supporting 
layer 3 and adhesive polymer layer 2 to make a printing drum. 
The sleeve having a diameter of 65-1 500mm and a width of 
240-1 400mm may be used for as a cylinder-like supporting layer. 
If a flexible substance is applied or adhered to the inside or the 
surface of the sleeve before applying the urethane prepolymer, 
a sleeve with excellent flexibility, which exhibits convenient 
printing effects, will be obtained. The polymer adhesive layer is 
applied on the sleeve as seamless. 

The printing relief can be use for various printing systems 
among letterpress printing, typography rotation printing, 
flexographic printing, monotonous printing, offset printing, or 
gravure printing. Among them, it is preferably used for 
typography rotation printing and flexographic printing. 

Hereinafter, examples of the adhesive material and the 
printing relief of the present invention will be explained in detail. 
However, the claimed invention would not be limited by these 
examples. 



14 



Example 1 

A urethane prepolymer was prepared as follows: 
Polyesterpolyo! used as a raw material has a number average 
molecular weight of 2000, of which an unsaturated dimer acid of 
34 carbons, and 1 ,6-hexanediol were carried out 
polycondensation. 7 mol equivalent of this polyesterpolyol and 
8 mol equivalent of isophorone diisocyanate, i.e. IPDI, were 
stirred at 80 to 90°C under the existence of catalytic amount of 
dibutyltin dilaurate as catalyst and di- 1 -butyl-hydroxyphenol as 
an antioxidant to carry out urethanized reaction. On 
termination of the reaction, dibutylamine was added to an 
extracted portion of the reaction mixture, and was reacted with 
a free isocyanate group. The equivalent of isocyanate was 
determined by performing a back titration on the amount of 
amine by hydrochloric acid. Subsequently, 1 mol equivalent of 
hydroxyethyl acrylate constituting A-O-, and isooctanol 
constituting -O-E, and a catalytic amount of p-methoxyphenol as 
a thermal polymerization inhibitor, were added to this reaction 
mixture. Stirring was continued at the same temperature. The 
termination of the reaction was determined as the absorption 
peak of 2280cm 1 of the isocyanate group disappeared when an 
extracted portion of the reaction mixture was measured by an 
infrared absorption spectrum method. The obtained urethane 
prepolymer had a number average molecular weight of 31000 
and was a viscous liquefied resin substance. 



15 



A compound for adhesive polymer formation was 
prepared by fully mixing 3 weight parts of hydroxycyclohexyl 
phenyl ketone as photo polymerization initiator, with 100 weight 
part of this urethane prepolymer. The compound was coated 
on two sheets of a mold release film by a thickness of 0.2mm 
using a hot-melt applicator adjusted at 100°C. 

As a sheet-like supporting layer, a Japanese paper having 
a thickness of 0.2 mm had been strengthened by being coated 
polypropylene on its surface. One side of the Japanese paper 
was mounted on the compound of one of mold release films and, 
further, the other mold release applied the compound was 
covered over the other side of the Japanese paper. Under the 
same temperature, those compounds and the sheet-like 
supporting layer were adhered together by pressure to a 
thickness of 0.38mm, using a spacer. 

Ultraviolet ray of 1000mJ/cm 2 was irradiated on the both 
sides from a light source of a high-pressure mercury lamp and the 
urethane prepolymer thus polymerized to be cured. An 
adhesive material, which consisted of the supporting layer and 
adhesive polymer layers on both sides thereof, was obtained. 

The adhesive material was contacted and fixed onto a 
cylinder-like iron printing base arranged in a printing machine. 
A relief film of a polyethylene terephthalate film and a 
developed photo-resist resin was mounted onto the adhesive 
material to be firmly adhered to the printing base. 
Consequently, a printing relief was obtained. 
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When a print-proof test was carried out at a print speed of 
lOOm/min, the relief film on the printing base showed no signs of 
shifting or peeling off even after printing 100000m. Furthermore, 
no signs of shifting or peeling off were found even after 10 times 
5 of repeating the procedure of peeling off, re-sticking the relief 
film and carrying out the print-proof test. 

K Example 2 

; jj A urethane prepolymer was prepared as follows: 

Lj 10 Polyesterpolyol used as a raw material has a number average 
m molecular weight of 2000, of which an unsaturated dimer acid of 
□ 34 carbons and 1 ,6-hexanediol was carried out polycondensation. 
g 3 mol equivalent of this polyesterpolyol and 4 mol equivalent of 
}** isophorone diisocyanate(IPDI) were stirred at 80 to 90°C under 
fa 15 the existence of catalytic amount of dibutyltin dilaurate as 
catalyst and di- 1 -butyl-hydroxyphenol as an antioxidant to carry 
out urethanized reaction. On termination of the reaction, 
dibutylamine was added to the extracted portion of the reaction 
mixture, and was reacted with a free isocyanate group. The 
20 equivalent of isocyanate was determined by performing a back 
titration on the amount of amine by hydrochloric acid. 
Subsequently, 2 mol equivalent of hydroxyethyl acrylate 
constituting A-O- and -O-E, and a catalytic amount of 
p-methoxyphenol as a thermal polymerization inhibitor, were 
25 added to this reaction mixture. Stirring was continued at the 
same temperature. The termination of the reaction was 
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determined as the absorption peak of 2280cm 1 of the 
isocyanate group disappeared when an extracted portion of the 
reaction mixture was measured by an infrared absorption 
spectrum method. The obtained urethane prepolymer had a 
number average molecular weight of 20000 and was a viscous 
liquefied resin substance. 

A compound for adhesive polymer formation was 
prepared by fully mixing together 3 weight part of 
hydroxycyclohexyl phenyl ketone as an photo polymerization 
initiator, and 50 weight part of isostearyl acrylate, with 50 weight 
part of this urethane prepolymer. The compound was coated 
on two sheets of a mold release film by a thickness of 0.2mm 
using an applicator under normal temperature. 

As a sheet-like supporting layer, a Japanese paper having 
a thickness of 0.2 mm had been strengthened by being coated 
polypropylene on its surface. One side of the Japanese paper 
was mounted on the compound of one of mold release films and, 
further, the other mold release applied the compound was 
covered over the other side of the Japanese paper. Under the 
same temperature, those compounds and the sheet-like 
supporting layer were adhered together by pressure to a 
thickness of 0.38mm, using a spacer. 

Ultraviolet ray of lOOOmJ/cm 2 was irradiated on the both 
sides from a light source of a high-pressure mercury lamp and the 
urethane prepolymer thus polymerized to be cured. An 
adhesive material, which consisted of the supporting layer and 
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adhesive polymer layers on both sides thereof, was obtained. 

The adhesive material was contacted and fixed onto a 
cylinder-like iron printing base arranged in a printing machine. 
A relief film of a polyethylene terephthalate film and a 
developed photo-resist resin was mounted onto the adhesive 
material to be firmly adhered to the printing base. 
Conseguently, a printing relief was obtained. 

When a print-proof test was carried out at a print speed of 
lOOm/min, the relief film on the printing base showed no signs of 
shifting or peeling off even after printing 100000m. Furthermore, 
no signs of shifting or peeling off were found even after 10 times 
of repeating the procedure of peeling off, re-sticking the relief 
film and carrying out the print-proof test. 

Example 3 

A polyethylene terephthalate film was used as a 
supporting layer instead of the coated Japanese paper in 
Example 2. One side of the polyethylene terephthalate film was 
treated with a primer coating and then was coated with the 
compound for the adhesive polymer formation in Example 2. 
Irradiating with an ultraviolet ray thereto, an adhesive material 
consisting of the supporting layer and an adhesive polymer layer 
on one side thereof was formed. 

A business form typography rotation printing machine 
(product made from Ukita Industry Co.), which has a steel 
cylinder-like printing base having a circumference of 12 inches 
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and a width of 600mm, was prepared. The cylinder-like printing 
base and a non-coated surface of the adhesive material was 
fixed with a double-sided tape provided from Nitto Denko Co. 

Subsequently, a relief film having patterns of letters, line 
drawings, set-solid portions and netting dots and a relief depth of 
0.55mm with a total thickness of 0.70mm for letterpress printing 
was prepared. The relief film was made through a water- 
development of a photosensitive resin plate of Fuji-torelief 
WF-70SS having resin hardness Shore D of 22 degrees. The relief 
film was covered and fixed onto the adhesive polymer layer of 
the adhesive material to obtain a printing drum of a printing 
relief. 

When a print-proof test was carried out promptly at a 
printing speed of lOOm/min, the relief film on the printing base 
showed no shifts or signs of peeling off even after printing 
100000m. Moreover, the present printed matter had excellent 
quality, showing good ink printability on the set-solid portion and 
sharp netting dots, compared to the conventional printed matter 
using a printing drum fixed a relief onto cylinder-like printing base 
with only a double-sided tape. 

After printing, the relief film was easily and finely stripped 
off from the adhesive material of the printing relief. The 
adhesive material was carried out interface-stripping from the 
relief film, while remaining adhered to the printing base. After 
re-sticking the relief film, the print-proof test was carried out for 
100000m. Although this was repeated for 10 times, no shifts or 
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signs of peeling off were found. 

Affer ended the printing, the stripped relief film and the 
printing base with the adhesive material remaining stuck onto it, 
were kept in a dark and cool place for one month. 
Subsequently, the relief film was stuck to the printing base. 
Similarly, the 100000m print-proof test was again carried out for 10 
times. The quality of the printed matter was good and no shifts 
or signs of peeling off were found on the relief film. 

Example 4 

An adhesive material for a printing relief having adhesive 
polymer layers on both sides was made using the same 
procedure as in Example 1, except using polyethylene 
terephthalate film treated a primer of a thermosetting polyester 
resin on both sides thereof as a supporting layer instead of the 
coated Japanese paper. 

One side of this adhesive material for the printing relief 
was adhered to a steel cylinder-like printing base of a Business 
form typography rotation printing machine (product made from 
Ukita Industry Co.) with care to not involve any air bubbles. A 
printing relief was obtained by adhering the relief film for 
letterpress printing made in Example 2 to the adhesive material 
fixed to the printing base. 

As in the case of Example 3, a print-proof test was 
performed immediately after production and after storing for one 
month. Identically, a quality of a printed matter was good, and 
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the relief film showed no signs of shifts or peeling off. 
Example 5 

Polyethylene terephthalate film with 50 u m of thickness, of 
which both sides were treated a primer of a thermosetting 
polyester resin, is used as a supporting layer instead of the 
coated Japanese paper in the same procedure of Example 2. 
The compound for adhesive polymer formation of Example 2 was 
coated on treated both sides of the polyethylene terephthalate 
film to obtain an adhesive material comprising adhesive polymer 
layers having 1.0 mm of each thickness and 60 degrees of a 
shore A hardness. A relief film was affixed on the adhesive 
material to form a printing relief. The printing relief was fixed on 
a printing base through the adhesive material. 

A print-proof test was performed as in the case of Example 
1. A quality of a printed matter was good and the relief film 
showed no signs of shifts or peeling off. 

Example 6 

Following the same procedure in Example 5, an adhesive 
material, which comprised adhesive polymer layers having 0.5 
mm thickness on one side and 1 .5 mm thickness on the other side, 
was obtained. Shore A hardness of both of the adhesive 
polymer layers is 52 degrees. A relief film was affixed on an 
adhesive polymer layer having 0.5 mm thickness to form a 
printing relief. The printing relief was fixed on a printing base 
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through an adhesive polymer layer having 1.5 mm thickness of 
the adhesive material. 

A print-proof test was performed as in the case of Example 
1. A quality of a printed matter was good and the relief film 
showed no signs of shifts or peeling off. 

Example 7 

Following the same procedure in Example 5, an adhesive 
material, which comprised adhesive polymer layers having 0.5 
mm thickness on one side and 1 .5 mm thickness on the other side, 
was obtained. Shore A hardness of both of the adhesive 
polymer layers is 45 degrees. A relief film was affixed on an 
adhesive polymer layer having 1.5 mm thickness to form a 
printing relief. The printing relief was fixed on a printing base 
through an adhesive polymer layer having 0.5 mm thickness of 
the adhesive material. 

A print-proof test was performed as in the case of Example 
1. A quality of a printed matter was good and the relief film 
showed no signs of shifts or peeling off. 

Example 8 

A label printing machine for flexographic printing 
produced from Marcandy Co., which arranged a cylindrical 
printing base made of a steel having a circumference of 10 
inches and a width of 250mm, was prepared. A glass fiber 
sleeve having a slightly bigger inner diameter than an outer 
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diameter of the cylindrical printing base was used as a 
cylinder-like supporting layer. The surface of the sleeve was 
polished by a grinder in order to enhance size accuracy and 
surface homogeneity, thereby, facilitating application of an 
5 adhesive polymer. 

A compound for forming an adhesive polymer containing 
urethane prepolymer of Example 2 was coated to the polished 
Nj surface of the glass fiber sleeve. The sleeve was covered with a 
tube shaped polyethylene terephthalate and irradiated with an 
fU 10 ultraviolet ray. The urethane prepolymer on the sleeve 
i£j polymerized and cured to form an adhesive polymer layers. 

Thereby, a cylinder-like adhesive material was formed as 
W seamless. The seamless cylinder-like adhesive material was 
no covered on the cylindrical printing base of the label printing 
fy 15 machine and fixed thereto. 

Subsequently, a relief film having patterns of letters, line 
drawings, set-solid portions and netting dots was produced by 
using a flexographic printing relief of silel-PLS-type thickness of 
1.70mm provided from E. I. du Pont de Nemours & Co. The size 
20 thereof was made to correspond with the cylindrical printing 
base having a circumference of 10 inches and a width of 250mm. 
The relief film was held lightly and then pressed down to adhere 
onto the cylinder-like adhesive material fixed to the cylindrical 
printing base. 

25 When a print-proof test was performed by using water ink 

(Toyo Ink Co. made), at a printing rate of lOOm/minute, even 
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after printing 100000m the relief film showed no signs of shifting or 
peeling off from the printing base. Moreover, compared to the 
conventional printed matter, which was printed by fixing the 
cylindrical printing base and the relief film only with a 
double-sided tape, the present printed matter had excellent 
quality with a fine set-solid portion and a sharper netting dot. 

After printing, the cylinder-like adhesive material relief was 
drawn out from the cylindrical printing base. The adhesive 
material was kept in a dark and cool place together with the 
stripped relief film for one month. After that, the cylinder-like 
adhesive material for the printing relief was again equipped onto 
the cylindrical printing base of the printing machine. The relief 
film was re-adhered to it and a 100000m print-proof test was 
carried out for 10 times. Identically, the quality of the printed 
matter was good, and the relief film showed no signs of shifting or 
peeling off. 

The adhesive material itself may be attached or detached 
even after the relief film is stripped off. It may be stripped 
completely from the inter-surface of the relief film while 
maintained adhered to the printing base in the course of 
re-sticking. Therefore, the relief film may be re-stuck over and 
over, without shifting or peeling off after it is adhered. To use an 
adhesive material comprising such adhesive polymer will 
facilitate re-sticking of the relief film for any number of times. 

As is mentioned above in detail, the adhesive material of 
the present invention is used for adhering the relief film to the 
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printing base. When re-sticking the relief film, it is carried out 
easy and complete interface-stripping. Furthermore, it is 
unnecessary to wipe away or recoat the adhesive material, since 
the adhesive material maintains fixed to the printing base. The 
relief film may be re-stuck for a number of times and still show no 
shifts or signs of peeling off from the printing base when carrying 
out printing. 



